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w m m 

[ooo2] ^m(Dm-m^Rx^m^m^mt^mK^ymw.^mA-r^mtvx^ 
m.mmmm^^^^mR^n^m^^tix^(^--^i) 0 

[0003] Mbi] 




o 

[0004] A2^i-a«J, ^JR^©»5c^Jlcj;SJIJi7y^kKJS?lJ:J;oT^W7 



WO 2005/042445 



2 



PCT/JP2004/016248 



[0005] Mb2] 




, SJ&?M^225-280^£V^#T\ 1,2,3,4,5,6,7,8,9,9,10,10-K^^^ti 

&m) 0 Z.<Dftmz&). 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8— =¥1^#^1^P 
-l,2,3,4,5,6,7,8-^^fcKt3^7^l^^^^^/V^n^^W^^#^§(^ 

[0006] Mk3] 




WWWJcm-.J. Am. Chem. Soc. 1947*fs 693£, 947K 
##f e F^Ci^2:Indust. Engng. Chem. 1947^, 39#, 393S 
##fF^C^3:J. Am. Chem. Soc. 1943^, 65#, 2064H 



WO 2005/042445 



3 



PCT/JP2004/016248 



#4#fF:£ifc4:J. Am. Chem. Soc. 1938^ 60#, 492H 
##fF^CS^5: Nature, 1959^, 183#, 588H 
##fF^Ci^6: Science, 1996*£ % 271^ 340H 
##fr^Ci^7:J. Org. Chem. 1992^, 57# % 2856H 
##fF^CS^8: Tetrahedron, 1963^, 19^, 1893H 
##W3Clifc9:Zh. Org. Khim. 1971^, 7& s 745JC 
##fFi:i^lO:J. Fluorine Chem. 1990^. 48^, 29H 

[0007] tt±iE©±5**it tde^*$^fc i fe©'c*>t) . ^ym^titc^^^m 

mfc. MKl*mMik&®X»h%Th7 c r*7/l'*v^?-t>'. 5, 6, 7, 12, 13, 14- 
^t7/^o^ty s 5, 7, 12, M-^r^/v^J-n^^ir^ 6, U-^/V^r 

[0008] ^M#b«-n^<^^^^^<iiS^t^'Srii«)fc^ > '<>'f'K>"Wtir 

[0009] fip*>.2fs:isM<oifgw:. wr^ao-efeSo 

[1] 5£[1]: 

[ooio] WbC 



X 4 X 5 X 6 X 7 X 8 




X 1 X 14 X 13 X 18 X 11 [1] 

, x\ x\ x\ x\ X 5 , X 6 . x\ X 8 , X 9 , X 10 , X" % X 12 , X 13 . ^.TJ?X 14 « % 7jy 
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Rxf/xte, x 9 RxFx 10 Am^xmm^v< \-m^n^mit7kmm^m- 

So) 

[2] 5£[2]: 



, X 1 . X 2 , X\ X\ X s , X 9 . X 10 , RTfX u te, 7?m. 7km, Kitl-8©fi 

h^^x 2 Rx^^^vxmm^\^<^m^m^mt7kmm^mu 
Rxf/xte, x 9 RTtt l0 &&^xmm£:m^< i-m^m^mtTkmrn^mr 

xm£*L%ik&m 0 

[3] 5£[3]: 



[0011] Mb5] 
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[0012] Mb63 



X 4 


X 5 F 


X 7 


X 8 


X 1 


X 14 F 


X 12 


X 11 



X 9 

X 10 

C3] 



(^tf , x\ X 2 . X 3 . X\ X s . x\ X 8 , x\ X 10 , X 11 , X 12 , RXfX u te, -7^m. tK^. ^ 

. mzxh^xhm^xhx<; 

^TJ?/Xfi,X 9 ^t^ 10 ^^LTmS^L<^^##^^^mS^^-t- 

C4] 5£[4]: 
[0013] Mfc7] 



xl 



X 4 F 


X 6 F 


X 8 

I 5 * 


X 1 F 


X 13 F 


X 11 



oa;*, x\ x 2 , x\ x\ x 6 , x 8 . x 9 , x 10 , x 11 , mfx n te. y^m. mmm- 

fi©t7^-fe=;n, x«\ wmm^temm&n^i/f-t-sismzmu mzx 
h^^x 2 Rxj^^^xmm^\^<\m^m^mt7^mm%:m^u 

^^/Xtt,X 9 ^Tj^ 10 ^^bTmm^b<{*fg^#^^^7K^S^^r 

So) 

[5] 5£[11]: 
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[0014] Mb8] 

X 4 OH O 

X 1 OH O [ll] 

(5£f „ x\ x\ x\ RxfxUt, 7vm, &mm-8(Dm&^<temm&<D 

o) 

^[12]: 

[0015] [>fb:9] 




ra\ m&^<femm&<D^>*±~^&$:mu mcxh^x-hm^<>xhx<; 

o) 

t^§ti5^ili^W^i©#ftTt'HJCS$*t^ [13]: 
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[0016] Wbio] 




[13] 



. x\ x\ x\ x\ x\ x 9 . x 10 . Rxfx n te, y^m. y^m, m.mm-&v>w& 

h^^x'Rxj^mm^xmm^m^m^m^^mm^^u 
^t^/x«,x 9 ^u?x 10 ^^uTmm^L<«^#m^^7K^s^^-r 

r^$^>fb^^5t«xs^tf . ^[i3] xm^n^t^m^m^^o 

[6] =?A$r^ti> [ 5 ] {C|B«<DM3t^feo 

[7] ^Ii3lxm&ti%4k&®*7vm4kmk5i!fc£itx, 5£[14] : 



X 1 F F F F F F x 11 [14] 
(5£<K x\ x\ X 3 , X\ X 8 , X 9 , X 10 , RXJtX n te, ^[l3]{C10V^T|S^(Difi«9-efc§ 

o) 

[8] ^ii3ixm£ti%4k&&*7vm4kmt5C!&£itx^ ^[15] : 



[0017] Wbll] 




X 4 F F F F F F X 8 
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[0018] Mbl2] 




X 1 F F F F F F X 11 [15] 

, x\ x 2 , x\ x\ x 8 . x 9 , x 10 , .kxfx 11 ^ ^[i3]^ov>rfE«(Da«9-e^ 

o) 

^mztizik&m&mtrzjMfr&tt. *s [ 1 5] ^&h^b^©»£2f &, 
^»?risi5ti-sxm^tf , ^[14] ^sns-ffc^^aefefrifc, 

[10] ^[i3]-e^^^b^^y^>fb^li:S^^rT, ^[16]: 

[0019] tfbl3] 



X 4 P F F E F X 8 




X 1 F F F F F x 11 [16] 

(5S4\ x\ x 2 , x\ x\ X 8 , X 9 , X 10 , &tFX u i3\ ^:[i3]^ov^lB^M«9-efcs 

o) 

xmztizfc&m&wm'rzJM&stt , 1 e] t?*&h^b^<0«3fefr8c. 

[11] :7y*fb#J)^:7y4b*3t^^ 

[12] ^[14]-e^$tb«'fk^S:3»5c^Ji:KJS$*-C, ^[2]^$*L3'fb£'«&& 

[13] ^[16]^$tb^fb^«r»7cSltSlS$*T, ^[2]-e^$tb^b^#)^ 
SS5t^--5Xa«r^tp, ^[2]-e*$tU5^b^©J45t^ife 0 
[14] 3g5n#J;«#&, ^ N s<?W^ Xte ; ttih<Dia.fr&1*iktr£ 

tt. Cl2]XttCl3]tC|B««>3K3t*«te. 

[15] S:[i3]-e^$tb^fb^«»o 

[16] ^[l4]T*^tb^b^o 
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[17] a;[15]T?*&K5te£4fe 0 
[18] ^[i6]-e^$tb5^-a^»o 

[19] 5£[21]: 
[0020] Mb 14] 



X 4 X 5 O X 7 X 8 




[21] 



(sSf, x\ x\ X\ x\ X s , x\ X 8 , X 9 . X 10 , X ! \ X 12 , RZFX 1 *^ 7>ym, *3ff, 

^^n^k^toSr^y^bfflfcSjSS-erc, iS[22] 

[0021] Dffcl5] 



X 4 X s F F X 7 X 8 




X 1 X ,4 F F x 12 X' 1 [22] 

(5£tK x\ x\ x\ x\ X s , x 7 , x\ X 9 , X 10 , x*\ x 12 , Rrjx u it, 5£[21] {£ol vt 
T^$^^^^iti-^Xa^tf,^[22]-e^$^^^<D^7J&o 

[20] ^:[2i]-e^$tv^k^^5/^^Ji:^$-frT, ^[23] 
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[0022] Dffcl6] 



X 4 X 5 O X 7 X 8 




X 1 X 14 F F x 12 X 11 [23] 

(5£t\ x\ x\ x\ x\ x\ x\ x\ x\ x l \ x l \ x l \ %.xfx u n. ^:[2l]^OV^T 
T^$n^b^^»i^i-sxs^^x^:[23]-c^$tv^b^o^5t^ifeo 

C21] ^i23]x»m£ftz4t&m*7vmimt5ij&^x, ^[22] 

C22] yiym^tm^4^mn^mi9:-i2V(D^^Kmm.<Dm:^mo 

[23] ^l22]X^iStl%it&m*7ymimkfcfo^X^ &,l3lXm£tlZfc& 

m*mm.irttm:^ts , ^iQxmzMit&^mwjfeo 

[24] jStgWMK m, s*9 9 J*?^ X^HhfDm^^^ 

tf\ [23]^fE«<D§!A^& 0 
[25] 5£[22]T^£;}X^bl^5o 
[26] ^[23]T^$n^b^ 0 
[27] 5£[31]: 
[0023] Mfcl7] 



X 4 O X 6 O X 8 




X 1 O X 13 O X 11 [31] 

(5£*. x\ x 2 , x 3 , x\ x\ x\ x 9 , x 10 , x'\ &xfx 13 te, y^m, mmm- 
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X*m$tlZ>4k&W&7vmfcMkRJ&£ltX, 5£[32] : 
[0024] [>ffcl8] 




X 1 F F x ,3 F F x 11 [32] 

X 1 , x\ X\ x\ X\ X\ X\ X'\ X*\ RXJ^X 13 ^ 5£[3l] t;ioV ^fBtt<£>« 

«9-efc5o ) 

r^$tt^^^iti-S^^^tf>^[32]T^$tt^^^<DM^?feo 
[28] ^[3l]^$tl^.^^^^^b^J^^*-r, ^[33] : 
[0025] [^ 19] 

X 4 O X s P F X 8 

X 9 
x io 

x i F F X 13 F F X 11 [33] 

0£f , x\ x\ x\ x\ x\ x 8 , x 9 . x 10 . x 11 , Rxjrx 13 te^ ^[3i]^ovN-cis«oii 

[29] ^i33]xmt$thzit&®*7iym4kmbBcm£itx^ ^[32]^$^^-^ 
mzmmirz*m&^t£^L32]xmfrzik&w<Dmmxmo 
[30] ^ym^m^4v^mn^^, [27]-[29]<DVN-r^^-iB^^& 0 

[31] ^[32]T?^$^>fk^^jl7n^J^J^^-C, ^[4]T^$^^^«r 

Wftfttm^ts , ^:[4]T^$^l:^o^5t^jfeo 

ti\ [31] ^|E«(DMit^ 0 
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[33] 5£[31]^$Jh^ffr8*4&. 
[34] ^[32]T^£*l&fl^3o 

[0026] #|§9i-m, ^^*>-#»lc(feas^W^7y^^3fA-rsri:ds-C#, 7s/ 
[0027] ^V^>-#t&^7y^SSr^$-ar^cS?)^« % ^fMottw^iJSf-t' 

[0028] *»8lT?^$^7y*^$*Vfe-<^-fei^|^tt, 5£[l] : 
[0029] Mb20] 



X 4 X s X 6 X 7 X 8 




X 1 X 14 X 13 X 12 X 11 [1] 

(5£f, X 1 , X 2 , X 3 , X\ X s , X 6 , X\ X 8 , X 9 . X 10 . X", X 12 , X 13 , RTfX u te, 7y», 
S£gtU I^CT*&oTt>JI&o-ob<fc< ; 
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So) 

[0030] Mb21] 



X 4 F F F X 8 




(5$;*, x\ x\ x\ x\ x 8 , x 9 , x 10 , x 11 , x 12 , rxm. 1 ^ mmm- 

So) 

[0031] Mb22] 



X 4 X 5 F X 7 X 8 




[3] 



(5£*. x\ X 2 , X 3 , X 4 , X s , X\ X% X 9 , X 10 , X*\ X 12 , RXfX 1A te. ^ym, tK^, ^ 
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[0032] Wb23] 



X 3 , 



X 4 F 


X 6 F 


X 8 


X 1 F 


X 13 F 


X 11 



X 9 
x io 

[4] 



(5£*, x\ x\ x\ x\ x\ x\ x\ x'\ x'\ rxm. 13 ^ ?vm, 7km, m.mm- 

h^^x 2 Rx^^^xmm^^<\m^m^m[:7kmM^M^u 
R^xi^x 9 Rxfx l0 ^^vxmm^\^<nm^m^mt7Kmm^m'r 

[0033] ^tlh<D^ % X 2 RXPX 3 i*%g&LX, m^X\ttMfa<Dmk^Xnm^m& 

mmm±&mm-i%m^&xmifei,tcmh^thz> 0 mm#,xim&£m&,$k 
w mm^xnm^m^m[:7kmmi^m^fixhx<m^fi^<x'h^\ * 
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&&m^mb7kmm&Mf&-tz>m&X'h^xh. x\ x\ x 5 . x\ x\ x\ x l \ x'\ 

X 13 , RTfX H tem&<Dm<0X*$>Z> o 
[0034] mW/^/^ia-i. -7^nT;V^r;vmii^i^b a ^.Xy^xiT/V^/vmt 

[0035] g^^^/WS^tt, ^/^n^^^/VS^-g-^tb^o rr-e^/V^-n^^/VSi: 

[0036] g^T^A-S^fS, 7;^nf7f;^^^ o rr-e^/^a^-^^/vS 

[0037] g&TVh^/VS^fit, 7/V^-n^7^/^^-g-*^ 0 ^Xy^nT^Y^ 

mu : t<Dm<Dm.&&xi$biz.m8k£tixh£^\ ^^r^v^^mia^ y-r 

[0038] m&-t7*-t~/i'mm±, y^^-ry^^m^^ti^o z.z.x-7;v*u-t-7 
?±~/vmti*s ^^^vm(Di^mm^(D^<bhi^y^mm^xmM^ 
titim^mu : z:<DM(Dm®:Mx£biz.m&£frxh&\ 7;vtot7^^sc 

[0039] W&^*-t~^mz.te, :7/l^n^^ir-/l^^£*b3 0 Z.Z-X-7/V^vi^ 
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[0040] ^T> *[2]<Dfk#tt«>K3fi^«feSrttW-r5. 

[0041] £1\ ^[ll]<D>fk^^[l2]©>fb^^W^^<D#^T-e^$-fr-5-i:^ 

o 

[0042] i»4 
[0043] Mb24] 




[11] [12] [13] 

^(l) £4,5,6 J-^Y77;V*V^y^>-/77^-\,Z-i?^(2)*&m^^ 
l,2,34,8 > 940ai-^^7/^n-5J,12J4-^h9tKa^^^>'^-fe^-6,13-> ? ^ 

(3) £#3(*3r— A5)„ 3^c, OJO-^tKP^^^.S-v^tKaTVh^ir^-l^-v 5 ^ 

(4) ^^^^^^^-1,3-^^(5) J; 5,7,12,14-^h^fcKn^i/-<V^-fe^ 
-6, 13-v^^ (6) 2r#5 A6) 0 

[0044] A5 
[0045] Mb25] 




(1) (2) (3) 
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[0046] Mb26] 




(4) (5) (6) 

^itmtr^^^m^\ M*m<DQimm$.. mw^lto. 1-5. 0 

^fi, #mx«o. 2-1. o^*-e3>5o 

. 1—10. o^*, #mxte5. 0-7. o^arefc^o 

[0048] 5£[2]0Mfc^<DteJB*fc\ ^[l]<D^^^*fbTl. 0-5. 0^*, #£lXtt 

1. 1—2. o^*-efe§ 0 s:j^?aft«.o— 32ot:,0*b<«2oo- soo'C-efe^o 
SJSNfKtt, #*u<tti— ioi^HI-e*)5o SJ&i&t-Tmte, ii^&J&aiSr^lJfcU 

[0050] i^(Dmmx^ &ii3]^£twk^&7ymkwtffl&£&x&ii4]-vm 
£tizik&mmt>thZ>o r©sjtsic*5v^-c, s:[i4]-c^tt5'fb^{^p^[i 

5]T^$tl^^^^^i-^#^^^ 0 ^[i5]O>f^^«$^^7^^^J^ 

[0051] 
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[0052] Mb27] 




113] 




[14J 



[0053] Wb28] 




[15] 




[15] 




[14] 



l,2,3,4,8,9,10,ll-af-^7/l'^-n-5.7,12,14-^h9tKn^^>'^-fe^ 

1,2,3,4,5,5,6,6,7,7,8,9,10,11,12,12,13,13,14,14-^=1^/^0-5,6,7,12,13,14- 
^F-9*fcKci^>'^-fe^(7) ^1,2,3,4,5,5,7,7,8,9,10,11,12,12,14,14-^^^7 
Ac*-r2-5 f 7,12,14-^h9tKti'<>'^'fe^-6,13-i?^-^(17) ##£4x3 A9)„ 

[0054] ^.dr— A9 
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[0055] Mfc29] 



F OH O OH F 





[0056] Mfc30] 




F R F E F F, F F 



(17) 




»J©««|-ett, ^[i3]<^b^Sr7y^bffl^Rl£**«^li:J:!J, =£[l6]<z>ft; 



[0057] *3r— i*ll 
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[0058] Mb31] 




113] [16] 



*ir>-(8)^#£>tv5 0 
[0059] J*12 
[0060] Mb32] 



OH O OH 




R F F R F 




[0061] A13 
[0062] [>fb33] 



X 1 F F F F F F x 11 
[14] 
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[0063] Mb34] 



X 3 . 


f F \ 


F F c F 


X 8 


.X 9 




X 4 F 


F F 


X 8 

1^ 


X 2 


(X 

X 1 F 


F F F F 
[16] 


X 11 




X 2 


X 1 F 


F F 
[2] 


X 11 



1,2,3,4,5,5,6,6,7,7,8,9,10,11,12,12,13,13,14,14 -7 >\"frxi 
-5,6,7,12,13,14 -^VtVv^?±^(7)%M7cfflb&fo£lt%Zbfc£V^b9^ 
^7^W^-n^^-fe^(9) &mbnZ> ^15) „ £fc, 5,5,6,7,7,12,12,13,14,14- 

^7/^n-5,7,12,14-xh7fcKn^^ir^(8)^5c^J^Ki^$«-^^^9. 
5,6,7,12,13,14-^^> r /V^-n^>'^ir>'(10)^#bn ; 5(^~^16) o 

[0064] ^—^15 

[0065] Mfc35] 




(7) (9) 

[0066] Mfc36] 




(8) (10) 



[0067] *T , ^[21]©ft^*7y*^i^***itl2J:D^[22]<^k^fc^#e) 
ifi$yb 0 Z(D^l23]<Dik&m%£bi^ymimkRfo^Z>ZbK£V)^ 5£[22]<D 
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[0068] X^c— A17 
[0069] Mb37] 



X 4 


X 5 


O 


X 7 

IT 


X 8 


X 1 


X 14 


o 


X 12 


X 11 



X 9 





[22] 



[23] 



*=3f— A18 

[0070] DftS38] 





[23] 



[22] 



[0071] A19 
[0072] Dfb39] 
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6,6, 13, VZ-^rV?? >\>3rxi^-y$-Vy ( 1 5) RXfl3, 13-^/V^-t3-i3H-0^-fe^-6- 
^(19) tmbtlZ>(**-J*20) o (l9)&£bfc?iymfcMt5Lfo£ J £Z>Z.bfc£V) s 
(I5)timbth%(x5—J±21) 0 m,^X(15)%m7t.MbBiJfct5 J £Z>Z.b\z£<9^ 6, 13- 

[0073] J*20 
[0074] Mb40] 



0 




(14) 
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[0076] Mb42] 



R. F 





[0077] ^[3i]^^Sr7y*-fk«|fcK*$*5^|cj;«j, ^[32]^b^^# 

^>tL§ 0 r<DS^(-*3v>-c, ^:[33] (Dit^mh^$LlrZ>W&ft&z> 0 ^<z>5£[33]<£> 

[0078] tt— A23 
[0079] Mb43] 




[31] 




[32] 




X 1 F F X 13 F F x 11 
[33] 
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[0080] Mb44] 




X 1 F F X 13 F F x 11 X 1 F F X 13 F F X 11 

[33] [32] 



[0081] A25 
[0082] Mb45] 





X 4 FyF X 6 F . F 


X 8 






X 4 F 


X 6 F 


X 8 






Ay 


.X 9 


X 3 


hp 






X 2 








X 2 










X 1 F F x 13 F F 


X 11 






X 1 F 


X 13 F 


X 11 




[32] 










[4] 





X 9 



, 5,5,7,7,12,12,14,14-^-^7/^n-5,7,12,14-^h^tKn-<^-fe^(12)^.t^ 
7,7,12,12,14, 14-^^r1*-7/W^-n-7,14-^tKn-12H^^-fe^-5-^-^ (18) 

(*=3f~A27)„ $b^(12)Sr3l5n^J^^^r-5^^tcj;«9, 5,7,12,14-^^7/^ 
n^^-fe V (13) fimbfLZ (*=¥— A28) o 
[0083] *3r— A26 
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Jfcj3, -<^ir^-5,7,12,14-^h7^-^(ll){irfi|gn n p^A^-e#, ^J^.tf Avocado 



WO 2005/042445 27 PCT/JP2004/016248 

[0087] _h|E<D^[2]-C4]<D>ft:^O^jgm^*5V^T, 5£[15], [23], RXfii3 

[0088] .A7-12, 17, 18, 20, 21, 23, 24, 26, ^152760^5/^^X^^01 "»"C 

[0089] 75/^^J^LT#^^JPfif*^<, #®0:7^[^£JBV^^T^53S, lSjfeR. 

mmm*. M)isf^*i-bT4. 0-30. om^mxhz> 0 ish\^uit^47vfcmm 

(D&mWii, ;*Sf~ J*9^:fc5l^tl2. 0—30. 0{§^e/V*, A12i^V>T12. 
0—30. O^^e/VM,^— ^20(^43V>T4. 0—10. Of^pe/kft, A21^ 
VvC4. 0—10. OffiHE-/HI % ^— A26 {3143V ^X8. 0—20. Ofg^/W*, i*2 

7^*5V>T4. 0—10. 0{g^v*-efc5 o 
[0090] 7y^>f^J}i¥M-effiv>-0feJ;<, «a^^-Cfflv^J;v\ m%Jl£. 47yQM 

-t^ftfflitt^ 0*L<^M3|Sflgt^bl-2OmL*efc5o 

[0092] :7s/3{frt;i@tt^jET*noTt>j;v^ Apf^i-^^^^pffiT-etT^rtdW^ 

0<C- 320<C<D4SB , SJEWIB tt2- 1 50P#H<D^B \zhz 0 
[0093] KJSI*T&H\ iimcD^MS^fTofcm, ttv^THflRStfT^fciJ:^ 1 ttoffc 
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ffl«:fTV\ *bfclltt**ff5^H:J;9, Bfttfb£4fe (7) (17) 
[0094] 19, 22, 25. StI ? 28<Z)JK7^^kXm^oV^T, J^T^IftBJi- 

[0095] W7y^kxe^ffl$ti^»5c^J^b-CH:i:<tc©JISW:/i< % — jRWfcilTC^Sr 
#i-5^$tt5»5c^JdSffiffl$ttSo aKc*IO«4:LTW::yWA, -^hy^A, #y* 
A, /ktfv^A, -feiX">^V>o/cl^5c^O^;-<yy^ x ^jT&sVJ*. X/Vi/V 

V^/cl5^7C^<D^;^^, -felx^ ^/WV£V>ofcl6^7C^<Z>^ft:;v-^^ 

#3, ^y*vK 3trf/"«9^A-C«>9 % «tO0*b<ttlE»-C*>5 o ^^05l5n^J«¥ 

, M-t^US. 0-200#*. 0*b<»5O— lOO^i-CfcSo 
[0096] HJ&te^, ^y TA^fcl >ofc^t^a#r#IS^CT\ Xf»^ 

[0097] Ufc7y3lWfclStt. JDg^ < R^»5n»J©^SrffiV^fToTt>J:<, fiil<«Sf3r##£ 
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[0098] Rstm-rwi. mnv&tm&'ffw ms^xmnm^n^t\z.^^ @ &)<Dit 

[oo99] ot, mmmz£Q*mw%Mcftmmw-rz>&, ^mm^mm^m^^ 
[oioo] mmm^^^x, m^m^mnchi^KDB-sAowi^mvtco nmrwi^, 

Varian*±<DGemini200 NMR Spectrometer^fflb/c 0 WAfttiffe, MUi^Wf<D 
GCMS-QP5050A£r^Uto 7C^5>fff*> ^^#tlrI|^5££1±<DCHN=*-- ¥ 
— MT-6M3H£fflUt, 

1, 2,3,4,8,9,10,1 ,7 ^-6,13-^ 

200mL<DSUS§N— h^lx— 4,5,6,7-^h^7/^d^y^:^y>'^^-l,3- 
i^-^(2) (5.75 g x 26.1 mmol), 5,6,7,8-xh7^/^a-9,10-> ? tKD^>'-2,3-^t: 
Kc2-T>'h^-fe^-l,4-v ? ^(l)(9.84 g, 31.3 mmol\ mtT/V^=.^Ml.53 g, 11.5 
mmoDRTfmk-l-VV'ZMlO.Og, 171 mmol)^Dx. N 280^1 NfP^^JPSU^o Rfc^ 
^m£rT?^£PU SJ^M^^^^lCAtL, lOO'C-ei^K^^fCo 

<^Jli-e^Lfc 0 #feH/c@^:«^^$-B:, l,2,3,4,8,9,10,ll-^-^7^a 

-5,7,12,14-^h^tKn^V-<^-fe>'-6,13-v ? ^(3)^11.5g#fc(IIX^85%) 0 

S3l^:300 c C(^) 

SM^flf (MS m/z): 516 (M + , 100) 258 (29). 
fYWiW. C H F O : C, 51.18; H, 0.78. 

22 4 8 6 

MMW.: C, 51.40; H, 1.07. 

1,2,3,4,5,5,6,6,7,7,8,9,10,11, 12,12,13,13,14,14-T^^7/^n-5,6,7,12,13,14- 
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— ^fcKn-O-^-fe^ (7) <D^$L 

500mL<DSUS^^— h^W— l,2,3,4,8,9,10,n-^*:7/V;^n-5,7,12,14-^7 
tyv**/'<l'#-Vy-&,\Z-ttls{b g, 9.68 mmol)&tfci&3^ ^^?r-78 < C{J:?^*Pb 
, ^bfcljf (100 g)^P^L x 5l#3^#47Mli«iEll(25 g, 231 mmol)^Px.fCo 

J&#»(6.6 g)£, 600 mL<Dl^nn*;^i?ittlL, ^£^tL-Offr^( 
7)<D3|fi£^£4.8g#fc 0 itt^cia^/VA^-eS^^^^r^^J;^, frfiffcfrffc 
&m (7) 2r2.5g(3.87mmoU l&s£40%) #fc„ 
l»^:267 — 269^ 

19 F NMR (188MHz, *«:CDC1 , M^VaW'.CF) 

3 6 6 

8 70.91-70.73 (m, 8F) 64.64-64.46 (m, 4F) 25.86-25.66 (m, 4F) 16.70 (d, 
J=12.8Hz, 4F). 

®*##f (MS m/z) : 644 (M + , 100) 625 (M + -F, 32) 575 (M + -CF , 77.2). 

3 

$YWiW.C F : C, 41.02. 

22 20 

HS'Mflt: C, 40.96. 

SM^^m^U 1,2,3,4,5,5,7,7,8,9,10,11,12,12,14,14-— ^-r^^/V 
^l3-5,7,12,14-^h^tKo^^-fe^-6,13-v ; ^->'(17)^1.6g(2.7nimoK 28%)HmZ 

S*5>*f(MS m/z): 600 (M + , 100). 

1,2,3,4,5,5,6,6,7,7,8,9,10,11, 12,12,13,13,14,14-T^3lf:7/V;*-Ei-5,6,7,12,13,14- 

500mL(7)/N^n^C^^— h^W— 7(^, 1,2,3,4,8,9,10,11-^-^7/^n 
-5,7,12,14-^h^tKndr^>'^-fe^-6,13-v ? ^-^(3)(10g, 19.4mmol)£rf±i£^ ^ 
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Sfc£r-78 < Cte?fr*PU ^yfc7km(100g)&Mx.. 5l#3K#47y>fb«lEJK36g, 323mmol) 

• *<Bfk^£jii£4&(13.3g)4\ 1. 5L<Dm^^^X^mU Z>M&, 

M#^fr£^(7)£8.0g (12.4mmoK lfc^64%)#fco 
jgb&: 267— 269<C 

19 F NMR (188MHz, jggg: CDC1 , $*P4fe2?: C F ) 

3 6 6 

6 70.91-70.73 (m, 8F) 64.64-64.46 On, 4F) 25.86-25.66 (m, 4F) 16.70 (d, 
J=12.8Hz, 4F). 

jC*##f(MS m/z): 644 (M + , 100) 625 (M + -F, 32) 575 (M + -CF , 77.2). 

3 

fUHgC F :C, 41.02. 

22 20 

C, 40.96. 

^m^^m^mm^, 1,2,3,4,5,5,7,7,8,9,10,11,12,12,14,14-^-^^^ 

^-n-5,7,12,14-7 i h7tKn^>'^-fe^-6 > 13-^^(17)Srl.2g (2mmoU 10%)|a|JRUt 

o 

M*^-^f(MS m/z): 600 (M + , 100). 

1,2,3,4,5,5,6,6,7,7,8,9,10,11, 12,12,13, 13,14,14-T^3^/V^-n-5,6,7,12,13,14- 

^^■^•y/v^rxi^y^-y (7) 

500mL<DSUS^^-— h?^— 1,2,3,4,5,5,7,7,8,9,10,11,12,12,14,14-^^^ 
^/V^-d-5,7,12,14-^h7tKP^^-fe>-6,13-^Xl7) (5.1 g, 8.5 mmoDSrft: 
m&$r-78XXZL#tmu ^MbfciH (100 g)SriP^ 5l#«fc#47Wk«ltll(ll g, 
102 mmol)^Px.fCo SJS^»Sr«itbfc^<8^, 150*0 teinfl&Ufco 

BK* SJ&£*rt*RBE;*Jtt3.4 MPaC^-^JEE)l«Ufeo 66l*MRji£:*$*fc«, S 
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\\&m (17) £3.1g(5.2mnioU 61%)[s]lDlUc 0 

1,2,3,4,5,5,6,6,7,7,8,9,10,11,12,12,13,13,14,14-^3-9-7/^0-5,6,7,12,13,14- 

500mL(D^N^ti^CM^-— h?U— Z^i^ 1,2,3,4,5,5,7,7,8,9,10,11,12,12,14,14- 
^i^^7/k^n-5,7,12,14-^h^fcKci^^-fe^-6,13-v ? ^(17)(5.1g, 
8.5mmol)<Hfci2^ 3&B«r-78 , Cfc:i&iPU 7^t:7K^(100g)^Px., 3\$1ffc%^y 
4km.milg, 102mmol)^Px.fc„ *:<D'&^ Rfo^&&MVtiW:mX\ 150^;^ 
bfc„ r<Di, SJS^^gPffi^«3.4MPa(y-^ffi)(i^bfc 0 60B#|?a,KJS££* 

^m^X^m^tCo ^Ot, SJ^^^(5.2g)Sr600mL(D^nci7}N/^-etitll 

u mm*mm^xik&m)<Dn±j$vo&2.o g mc 0 ^ ^iggi^srie] 

ifcU ^-^#>(17)?r3.1g(5.21mmoK 61%)©JfcULo 
[Hlife#!|6] 

1,2,3,4,5,5,6,6,7,7,8,9,10,11,12,12,13,13,14,14 -T^=t1^/l^-n-5,6,7,12,13,14 
-^i^-t:Kci-<^-fe-^(7)(1.23g, 1.91mmol)£M#&(10.8g, 165mmol)cD^-£^£ 
, jf?^*.— 7 (A£ 100mm, fl^26mm) ^-fcfciA^ teTitWU 230^^30^- 
#PH&U 5l#^T280^T*3B£»fifcLfc o H^m^^20%^^T-8NFra»# 

mw&mfczmc 0 mhfhtmw-^ox:xM^.y^-mir^tx% ^vy^^/v 

;*-n^^-fc^(9)2r663mg(1.25mmok J&^65%)#fc 0 
®*##f (MS m/z) : 530 (M + , 100) 499 (M + -CF, 25) 265 (51). 
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siWiW. C F : C, 49.84. 

22 14 

C, 49.56. 

l,2,3,4,5,5,6,6,7,7,8,9,10,ll,12,12,13,13,14,14-T^3i?-7/V^-i3-5,6,7,12,13,14- 
^F-9"tKn^O'^-feX7) (lg, 1.55nunol)^lE|&(4g > 61.2mmol)(Om^^lSr. 
m^SVSm^— ^(^$10cm ; *MSl2mm ; ^^-^ MC5fcfeO:?W<Hl;t , * 

^^»T^-^^itLfc„ ^<Z>m, 230 < C-C6^Pfl»L, 3l£iS^T260 

tv^h-c^u mw&mfozntco #e>tvfc@#:^28o-3oo < c-cK^T#^ 

'tZZ.b'C ^h9^#:7/l^n^;/^irV(9)£423mg(0.798mmok 51%)#fc 0 
K*##f(MS m/z): 530 (M + , 100) 499 (M + -CF, 25) 265 (51). 

C F : C, 49.84. 

22 14 

HSffltt: C, 49.56. 

5,5,6,7,7,12,12,13,14,14-y s >^/V^-n-5,7,12,14-^h7fcKn^>'^-fe^(8) <D^J& 
200mLOSUS^^-— ZfK* 5,7,12, 14-xh7fcKn^v^>^irV-6, 13-v 5 
^"^(6) (1 g, 2.68 mmol)£r{ti£^ 3E«&-78 , C{J:ift*PU ^bfcljf (50 g)Z1)t\X. 
> 0lt^c#4^Mb«^(lO g, 93 mmoD^P^Co *r0>&, BHfc^&®mi,tcW.n 
-C, 150^CtC;»W5: o ^<D^k S^^F^jE^«3.5MPa(^— ^JBE^iiUfCo 20B# 

ras^^r^*^, 5a&m&$:'&* Kmu.^x^mu &fflmk&wz®o<<otm 

UtbZZ* it&m (8) <DJN6f|P«90%T^ofc 0 

! H NMR (200MHz, |«:CDC1 , ^*f!^SC : Me Si) 

3 4 
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8 8.0-7.95 (m, 4H) 7.8-7.75 (m, 4H). 

19 F NMR (188MHz, ^^:CDC1 , H3p|&JC:CFCl ). 

3 3 

5 81.2 (d, J=22.8Hz, 8F) -114.3 (m, 2F). 
®-fc9-#f(MS m/z): 462 (M + , 100). 

100mL(DSUS®l^-— h?\s~~ ^V^-feV-6, 13-^:^(14) (2 g, 6.49 mmol)£r 

ttii*. »-78t{^3L, 7s"fbfc&(32 g)tox., B\%m%&y4kmn(5.6 g, 
51.7 mmoD^P^fCo EOfc^$:&Ml,tc.WmX\ lOOt^PfffcUt, Z.<D 

Rjfc®mftnj£t>m.8 MP^-^m^mvtc 0 mmRj&zzittz.^ 

mm^tCo ^(O^ Bt/S£^£800 mL<7>jf^nn^i?VTlii]ttiU ^>««2§ 

Vif^TiifMU 6,6 > 13 ) 13-7^b^y^n-6,13-^tKn^^irMl5)Srl.0g( 
2.89mmoU iR^40%)#fc o 

'H NMR (200MHz, ^jittCDCl, M^VvWiMe Si) 

3 4 

6 8.55 (s, 4H) 8.11-8.06 (m, 4H) 7.74-7.68 (m, 4H). 
19 F NMR (188MHz, *gg£:CDCl , ^IM3®:CFC1 ) 

3 3 

5 -83.1 (s,4F). 

®*##f(MS m/z): 352 (M + , 100). 
C H F : C, 74.86; H, 3.85. 

22 12 4 

HSlKfll : C, 83.91; H, 3.42. 

C^ife^Jio] 

6,6,13,13-^h7^/V^~n-6,13-^tKn^^-fe^(15)(D-a-^c 
100mLOSUS$N-— Y^— ^0?±>-6,13-i?3r^(14) (2 g, 6.49 mmol)£r 

tfci&3^ ^Sr-78t:^MU ^Mb7k^(32 g)*Mz-, ^m^y^t^M(7.2 
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g, 66.5 mmol)^Px.fCo Zz<D'^ Rm^^m^tc^mX\ 70 < CfO(«U u Co 

Rst^^us.tim.i MPa(y-v?ff)^^ibfco emmRfo&istt^ rj& 

-13H-^l/?±>-6-3r^(19)k(Dmi&m.99 g((15) : (19) = 1:3 (M*Jfc))£# 
(19) 

'H NMR (200MHz, mU:CDCl , mmW>W:Me Si) 

3 4 

5 8.98 (s, 2H) 8.6 (s, 2H) 8.18-8.05 (m, 4H) 7.78-7.68 (m, 4H). 
19 F NMR (188MHz, *gjiK:CDCl , ^M3ff:CFCl ) 

3 3 

8 -75.2 (s,2F). 

W*##f(MS m/z): 330 (M + , 100). 
[»^J11] 

oayy^K^ 6,6,13,13-^h7>'/l-^-n-6,13-v ? tKn-<^-fei/(15)(704mg, 
2.0mmol)&tK).lniol/L H»>^^y^A/THF^46 mLSrf±&^ m.ftTX7mm 

mmistio ^(D^, im KOH7K^(250mD^nx., Bcfczwitu ^(D&amm 
smzmmu ^w^@^335m g #fc 0 ^(D&g-mnm (0.013 p a , 250X:) k 

6,13-> ? 7/^n^^-fe>'(16)5r72.5mg(0.23mmoU HX^ll%)#fc 0 
SC*#Hr(MS m/z): 314 (M + , 100). 

ff-^tfit C H F : C, 84.06; H, 3.85. 

22 12 2 

MWiW.: C, 83.91; H, 4.04. 
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5,5JJJ242,14,14-^-^7/V^-n-5,7,12,14-^h7tKci^^-fe^(12)^5t 
200mL<Z)SUS®£:*— ^y^±>-5J t 12 t l^Th^t>{ll) (1 g, 3.0 

«£H(7.7 g, 71.5 mmoOSrAPfcfco ^©gL R«*»S:*»b*i«tSI"e, lOOnCtcJO 
ft&Uto d<7)|^, KJiS*«rt*PJEE^H:l.l MP*(y— STOfcjfcLfco 20B#P^S/&££ 

WlH^M^^XW^.^, 5,5,7,7,12,12,14,14-^-^7/^0-5,7,12,14-^^^^ 
V^-feV (12) ^7,7,12,12,14,14--^=¥^/^n-7,14-v ? tKn-12H^V^ir^-5-^- 
V(18)©»£4fel.4 g((12) : (18) =8:2 (M;Jt))£#;fco 
(12) 

'hNMR(200MHz, ?g^:CDCl, &2fi<l&St:Me Si) 

3 4 

5 8.5 (m, 2H) 8.0-7.9 (m, 4H) 7.8-7.7 (m, 4H). 
19 F NMR (188MHz, ?gg£:CDCl , :CFC1 ) 

3 3 

8 -82.2 (s, 8F). 

ff*##f(MS m/z): 426 (M + , 100). 
C H F : C, 61.98; H, 2.36. 

22 10 8 

MWM: C, 61.85; H, 2.40. 
(18) 

'H NMR (200MHz, ^jigrCDCl, mW%0W:Me Si) 

3 4 

8 8.91-8.87 (m) 8.57 (s) 8.42-8.33 (m) 8.06-7.78 (m). 
19 F NMR (188MHz, ?£g£:CDCl , ^f*P#J®:CFCl ) 

3 3 

5 -81.2 (s, 2F) -82.3 (s, 2F) -82.4 (s, 2F). 
®*##f (MS m/z): 404 (M + , 100). 
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[1] 5S[1]: 

X 4 X 5 X 6 X 7 X 6 




X 1 X 14 X ,a X 12 X 11 [1] 
(5**. X\ X 2 , X 3 , x\ X 5 . x\ x\ X 8 , X 9 , X 10 , X\ X 12 , X 13 , RXJtX li {^ 

&SI X 2 ^U?X 3 ^^LT^#^L<^^#m^>fb7K^S^^L. 
^Tj?/X«,X 9 STJ^ 10 ^^bT^#^L<^^#^^^*^^^^;t- 

[2] 5£[2]: 

Wk2] 



X 3 s 



X 4 F F 


F 


X 8 


^^^^^ 

X 1 F F 


F 


X 11 



X 9 
x io 

[2] 



oct. x 1 . x 2 , x\ x\ x 8 . x 9 , x 10 , ^.tKx 11 ^, y^m. m.mm-8<DWM 
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So) 

[3] 5S[3] : 
Kfc3] 

X 4 X 5 F X 7 X 8 

X 9 
x io 

X i X w F x>* X 7i 

(sS* , x 1 , x\ x 3 , x\ x\ x 7 , x 8 , x 9 , x 10 % x'\ x 12 , &Tj?x 14 i3\ 7s/*, ^ 

fcSl ^ X 2 ^t^X 3 ^^LT^^b<«^#m^^7k*S^?f^b, 

So) 

[4] ^[4]: 
WW 

X 4 F X 6 F X 8 

X 9 
x io 

X 1 F X ia F X" [4] 
(5£*. X\ X 2 , x\ x\ X\ X\ X 9 , x 10 , X", RXJK 13 \^ 7y*, ^*Sfei- 
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mM<o±y^=-/vm, xra, m^^<num^(D-<>^±^m^mu mtx 

[5] 5£[11]: 

X 4 OH O 
X 1 OH O [11] 

x\ x\ x\ Rxfx 4 t£, y?m, Km, fcmm-8<Dmmmv<temw&<D 

o) 

5£[12]: 

am 

oX° 

° X 11 [12] 
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m^v<itmm^<D-<^±^vm^mu mtxhoxhmt£oxh£<; 

o) 

xm£tL%4k&mt%si'^m<Dft&TX5Lfo£&x£: [13]: 

Mb7] 

X 4 OH O OH X 8 

X 9 
x io 

X 1 OH O OH X" [13] 

x\ x 2 , x\ x\ x 8 , x 9 , x 10 , rxm. 11 ^ -7?m. 7km, ^mm-8<Dmm 
-e^^^^fb^^at-r^xm^tf . ^[13] xm£tiz>fc&vo<DMi£jjm 0 

[6] /W*^J£^T/1^? A^if f»^5 ^fEmoMit^ jfe 0 
[7] 5S[13]: 




X 4 OH O OH X 8 

x3 JL X .x 9 
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x\ x\ X\ x\ x\ X 9 , X 10 , RXIX 11 ^ 7y#, ^ifcl-8<DS& 

*>3V ^ X 2 S.UvX 3 ^^b-cmm^L<«^#^^^7K^S^^U, 
^t^/X«.X 9 ^tJ^ ,0 ^^^bT^m^b<f*Si^#m^^^K^SS:^-r 

Mb9] 




X 1 F F F F F F x 11 [14] 
(5*#\ X\ X 2 , x\ X\ X 8 , X 9 , X 10 , RXfX n te, ^[13]^oV^|BifeOii»5-C^ 

o) 

[8] 5£[13]: 

Wb8] 

X 4 OH O OH X s 

X 9 

X 1 OH O OH X 11 [13] 

x\ x 2 , x\ x\ x 8 , x 9 , x 10 , ^tKx 11 ^, 7>ym, mmmi-8<Dmm 
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So) 

Wbii] 

X' F F F F F F x 11 [15] 
X\ X 2 , X 3 , X\ X 8 . X\ X 10 . .K.ttfX 11 ^ 5£[13] \^\,^Xm&<Z>m<9X3bZ> 

o) 

[9] ^[15] : 
Wbl2] 




ess*. x 1 , x 2 , x\ x\ x 8 . x\ x 10 . &xfx n te, -7^m. m.mm-%<DW& 

So) 
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Mbi3] 

X 4 P P C P C P X« 

X 9 
X 10 

X 1 F F F F F F X 11 [H] 

(5£*, x\ x\ x\ x\ X 8 , X 9 , X 10 , ^T^X 11 ^, 5£[15] ^oV>T|B«Oii«9T^ 

o) 

[10] 5£[13]: 
Mbl4] 

X 4 OH O OH X 8 

X 9 
x io 

X' OH O OH X 11 [13] 
, X 1 , X 2 , X 3 , x\ X 8 , X 9 , X 10 , S.T^X U {*, 7yi, *fft, ^iil^8<Df^ 

x^ti&ik&m*7ymmt&mis^x, ^[16] : 
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(5£tK x\ x\ x\ x\ X 8 , X 9 , X 10 , RTfX u fe, 5£[13] fcoV vrfE«©ii!)-C*>5 

o) 

[12] 5£[14]: 
Hfcl6] 




X 1 F F F F F F x 11 [14] 
(5£4\ x\ X 2 , x\ x\ X s , X 9 , X 10 , &l*x"W:, 7yi, ^3{f£Scl-8<Z>fiifc 
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